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1.0 BACKGROUND

As required under U.S. EPA’s most recent Unilateral Administrative Order (UAO) (dated
_February 6, 1995) and subsequent meetings with the U.S. EPA. Chicago International
Exporting, Inc. (CIE) is required to perform air and process materials sampling and
analysis for PCBs and lead. This work plan is intended to meet U.S. EPA requirements.
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2.0 DATA USE OBJECTIVES

Based on our understanding of the UAQO, the primary concern appears to be that onsite
materials may contain excessive levels of PCBs and lead and are not being managed
accordingly. The onsite materials of most concern include: baghouse dust, copper fines,
scrap steel, shredder pickings and fugitive air emissions from the shredding and

chopping/separating processes.

The purposes of the sampling effort are twofold:

1) To determine the presence and levels of PCBs and lead in the incoming process

streams, final products, and in fugitive air emissions.

2) To determine if the concentrations of PCBs and lead in the incoming process
streams, final products and fugitive air emissions exceed applicable regulatory

standards.
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3.0 APPROACH AND SAMPLING METHODOLOGIES

This sampling effort will consist of: Collection and analysis of ambient air samples at the
perimeter of the site, collection and analysis of solid materials from the shedding and
chopping/separating processes and stack testing of baghouses. The solid materialé to
be sampled include the following process streams:

. Baghouse dust

. Copper fines

. Shredder pickings

. Copper scrap before it is processed on chopper/separator line
. Steel scrap

. Floor and pavement sweepings

. Non-metallic fluff off of separating (air) table

In order to ensure that samples are representative of typical facility operating conditions,
sampling will be conducted once the baghouses and all other equipment are operating
as intended. Upon approval of this work plan, limited production on both the shredding
line and chopping/separating line will be conducted to evaluate performance of the
baghouses and all other equipment. If repairs and/or modifications are necessary, they
will be conducted as expeditiously as possible, though it should be recognized that parts
availability and other factors beyond the control of CIE may prolong such work.

Once the lines and pollution control equipment are operating properly, the USEPA will be
notified and the first round of sampling will be scheduled as soon after the first week of
full production as possible. Process streams will be sampled once per week for an initial
period of 3 weeks. Ambient air samples will be collected over an initial period of 3
consecutive days. Both baghouses will be stack tested when sufficient onsite materials
have accumulated to allow a full day of maximum production on each line or ng later than
60 days after commencement of normal operations.

Suiy 31, 1535
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The need for additional sampling after this initial round of sampling will be based on the
criteria presented in Section 3.4.

3.1 Process Stream Sampling

Samples of the process streams will be collected on a weekly basis for an initial
period of 3 consecutive weeks. To account for variability of the materials being
shredded, which may include varying proportions of shredder pickings and small
motors, composite samples of each material (excluding the first sampling event of
the shredder pickings) will be collected each week. Samples of the shredder
pickings will be collected in a slightly different manner as further described later in

this section.

For those materials stored in containers, ten subsamples will form each sample
and will be evenly distributed over the number of containers (i.e., Gaylord boxes,
steel boxes or drums) that have accumulated onsite during the week. For
example, if 2 containers have accumulated, 5 subsamples will be collected from
each box; if 3 containers have accumulated, 3 subsamples will be collected from
two of the containers and 4 subsamples will be collected from the third container.

Each subsample will be collected directly from the containers using hand tools,
such as a stainless steel hand auger, stainless steel scoop, steel shovel, etc. To
the maximum extent possible, the subsamples from each container will be
collected from equally spaced points within the container.

Each ten-point composite sample will consist of enough material to fill a 5-gallon
bucket. The composite sample will then be spread onto a clean surface and
evenly divided into replicate samples, one of which will be piaced into a jar for
delivery to the laboratory.

wuty 11, 1955
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For those materials accumulated in a stockpile (e.g., copper fines, scrap copper
but not including the shredder pickings), the sampiing guidelines provided in U.S.
EPA’s Sampling Guidance for Scrap Metal Shredders (EPA 747-R-93-009, August
1983) will be followed. The grid sampling methodology described in Chapter 2 and
preparation for analysis described in Chapter 3 will be followed. These chapters
are provided in Appendix A.

Obtaining a representative sample of the shredder pickings will be more difficult
since the bulk of the material consists of solid metal pieces much larger than what
the required analytical methods can accommodate (which are 15-30 grams of
material or about a quarter of an 8 ocunce jar) and because the PCBs seem to be
primarily associated with the dirt and fluff within each load. Therefore, to obtain a
more representative sample of the shredder pickings, the first sampling event will
involve running 1-2 loads through the shredder and weighing the amount of dirt
and fiuff captured by the baghouse. The second and third sampling events will
then be conducted in accordance with Chapters 2 and 3 of U.S. EPA’s Sampling
Guidance for Scrap Metal Shredders using the grid sampling methodology.

The purpose of running 1-2 loads of shredder pickings through the shredder and
then weighing the shredded materials and baghouse dust is to more accurately
determine the proportion of dirt and fluff in a typical lead of shredder pickings. In
this way, proportioning the amount of dirt and fluff in comparison to solid metal
material can be done more accurately when the samples are collected in
accordance with U.S. EPA’'s guidance manual during the second and third

sampling events.

Prior to running any shredder pickings for the first sampling event, the baghouse
on.the shredder wiil be thoroughiy cleaned to remove dirt and fiuff from previous
runs. When the loads of shredder pickings are delivered, they will be weighed full
~ and empty by the onsite, calibrated truck scale. The containers used for holding

July 11, 1995
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the post-shredded material and the baghouse dust will be weighed by the other
smaller onsite scale.

One to two loads of shredder pickings will then be run through the shredder.
Afterwards, the baghouse will be thoroughly cleaned. All containers holding the
post-shredded material and the baghouse dust will be weighed using the smaller
onsite scale to determine the percentage of dirt and fluff (i.e., baghouse dust)
within a typical load.

One sample jar of the baghouse dust will be collected and submitted to the
laboratory for PCBs and total lead analysis. Sample jars of the shredded material
will be proportionately combined into a single sample at the laboratory and
analyzed for PCBs and total lead. Then, knowing the concentrations of PCBs and
lead in each material and the proportion of each material within a typical lead of
shredder pickings, a single concentration of PCBs and a single concentration of
lead can be calculated.

The baghouse dust for this first sampling event of the shredder pickings will not
be composited since the material will be thoroughly mixed by the time it is placed
into a container and because other incoming materials (i.e., small motors) will not
be shredded with the shredder pickings. However, the shredded material will
consist of the following segregated materials, which will have to be proportionately

consolidated into a single sample:

. copper fines
. scrap copper
. scrap steel

A single grab sample of each segregated material will be obtained and submitted
to the laboratory, where the proper percentage of each material will be physically

Juiy 11, 1995
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proportioned to make a single sample of shredded material. Since each container
of segregated material will be uniform in texture and compasition and other
incoming materials (i.e., small motors) will not be shredded with the shredder
pickings, collection and compositing of subsamples will not be necessary.

Sample containers will be labeled and delivered under proper U.S. EPA chain-of-
custody protocol using the forms provided by the U.S. EPA approved laboratory.

All sampling equipment that has the potential to come into contact with the sample
will be decontaminated in accordance with the Sampling Equipment
Decontamination procedures detailed in the Sampling QA/QC Work Plan prepared
by Ecology and Environment, Inc., which is contained in Appendix B.

3.2 Air Sampling

Low volume air sampling will be performed at the northwest corner of the facility,
on the east side of Wells Street. An initial round of 3 consecutive days of sampling
will be performed. Each day of sampling will be performed during normal working

hours (when both lines are operating) for a continuous period of 4-8 hours.

Sampling for PCBs will be performed in accordance with OSHA Method ID-121 (air
filter samples). Sampling for lead will be in accordance with NIOSH Method 5503.
Each methodology will require its own sampling instrumentation.

3.3 Stack Testing

When sufficient materials have accumulated to allow maximum production on the
shredding line and on the chopping/separating line or no later than &0 days atier
commencement of normal operations, one stack test will be performed on each

baghouse.

July 11, 1985
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Stack testing will be performed in accordance with the requirements stipulated in
U.S. EPA’s Request for Information dated 5/5/95, which has been photocopied
and provided in Appendix C.

3.4 Criteria For Additional Sampling

Except for those materials that are clearly demonstrated to be of no concern after
the first sample analysis. The initial round of sampling will consist of 3 consecutive
days of air sampling (1 sample day) and 3 consecutive weeks of process stream
sampling (1 sample/process stream/week). After this initial round of sampling, the

need for continued sampling will be evaluated as follows.

For the process stream materials, our objective is to determine if PCB and lead
concentrations exceed specific regulatory standards. Therefore, we will use the
Hypothesis Test for Monitoring Programs detailed in Appendix A.2, U.S. EPA’s

Sampling Guidance for Scrap Metal Shredders: Field Manual (EPA 747-R-83-009,
August 1993). A regulatory standard of 50 mg/kg for PCBs will be assumed.

The applicable regulatory standard for lead in the process streams is 5 mg/! using
the TCLP analytical methodology. However, the U.S. EPA believes that the TCLP
Methodology is not appropriate for scrap metal media so it is requiring analysis for
total lead rather than TCLP lead. The U.S. EPA will then correlate the total lead
results 1o an equivalent TCLP concentration based on the dilution factor and other
considerations. It is our understanding that the U.S. EPA considers a total lead
concentration of 1300 mg/kg to approximately correlate to a 5mg/l TCLP
concentration.

For the ambient air sampies, a student’s t test will be performed on the analytical
results to determine the range of concentrations assuming a 95% confidence
interval. The range of concentrations will then be compared to applicable

oy 11, 1553
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regulatory standards. The applicable standard for lead shall be OSHA's PEL of
0.05 mg/m?® and the standard for PCBs shall be OSHA’s PEL of 1 mg/m”.

If the resuits obtained from any of the materials pass the statistical tests (i.e., they
do not exceed its corresponding standard), additional sampling of that particﬁlar
material will not be conducted. If the results from a particular material exceed its
corresponding standard, the need for additional sampling of that material will be
based on how a the standard was exceeded. For example, if the exceedance was
marginal, additional sampling may be able to demonstrate that the standard is not
being exceeded over the long term. However, if the exceedance is substantial, it
may be obvious that additional sampling will not change the basic resuit.

As each additional round of samples are collected and analyzed, all of the
analytical results generated up to that point will be subjected to the statistical

analyses described above.
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4.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

Glen Anderson will serve as Project Manager for this sampling effort. Principal in Charge
will be Victor Bhatia. Field sampiing of the process streams‘will be performed by Glen
Anderson or an alternate approved by the U.S. EPA On-Scene Coordinator (i.e., Steve
Faryan). Setup of the air samplers and weekly collection of the air samples will be
performed by Victor Bhatia or an alternate approved by the U.S. EPA On-Scene
Coordinator.

The laboratory selected for this project must meet the requirements of this work plan, the
site-specific Quality Assurance Project Plan and any other requirements (e.g.,
documentation, report format, etc.) detailed in U.S. EPA’s Quality Assurance/Quality
Control Guidance For Removal Activities (EPA/540/G-90/004, April, 1990). For the air
sample analyses, Pace Incorporated out of Golden, Colorado will be used.

For the process stream samples, one of the following labs will be used:

. Great Lakes Analytical, Buffalo Grove, llinois
. IEA, Schaumburg, lllinois

. NET, Bartlett, lllinois

. A2l, Merrillville, Indiana

For those labs not already approved by U.S. EPA, a performance evaluation sample for
PCBs and total lead will be submitted with the first submission of sampies.
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5.0 QUALITY ASSURANCE OBJECTIVES AND ANALYTICAL METHODS

Laboratory analyses of process stream samples will meet the QA2 quality assurance
objective as defined by U.S. EPA’s Quality Assurance/Quality Control Guidance For
Removal Activities (EPA/540/G-90/OO4, April, 1890). Both definitive identification and
non-definitive quantitation for unscreened data will be developed for the process stream

samples. Data validation will be performed on 10% of the process stream samples in
accordance with the guidelines provided in Part |l of U.S. EPA’s Quality Assurance/Quali

Control Guidance for Removal Activities (EPA/540/G-S0/114, April 1990). Laboratory
analyses of low volume air samples will meet the quality assurance objectives specified

in the respective methodologies.

TABLE 1
QA/QC ANALYSIS AND OBJECTIVES SUMMARY
Parameter Matrix Analytical Spikes Detection QA
Method ] Limit Objective
Matrix Surrogate

TCLP Lead BD EPA 1311/1610/7000 no n/a 0.080 mg/i QA2
PCBs PS EPA 8080 no yes 50 ug/kg QA2
Total Lead PS EPA 7420 no n/a 5.0 ug/g QA2
PCBs A NIOSH 5503 no no .03 n/a

ug/sample
Lead A OSHA ID 121 no n/a 0.05 n/a

ug/sample

Note: PS = Process Stream (not including baghouse dust). A = Samples from Low Voiume Air Samplers. BD = Baghouse Dust.
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TABLE 2
FIELD SAMPLING SUMMARY TABLE
INITIAL ROUND OF SAMPLING

2.

PS = Process Stream Samples (sofid matrix). A = Samples from Low Volume air samplers. BD = Baghouse dust.

Holding times are in days to extraction/analysis or days to analysis.

Parameter Matrix Contaner Preservative Holding ® of QC Extras Totad
(# Required) Times Samgples Samples
Relg Trip ac Matrix
Blanks Blanks Positives Spikes

PCB8s PS | 8ozglass £C 14/40 21 3 - - - 27

(1)
TCLP PS | 8ozglass £C 3/40 3 1 - - - 5
Lead and and (1)
Total BD
Lead 18 3 24
PCBs A Glass £€C 14/40 3 1 - - - 4

Fiber Fiiter
and
Florisil
Tube (1)

Lead A MCE £C 7/40 3 i - - - 4

Filter

Cassette

(1)

Notes:

wutly 11, 1533
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6.0 DELIVERABLES

Both progress reports and a summary report of all activities will be generated for this
project. Progress reports will be generated by Tuesday or Wednesday following each
week of project activity and will be faxed to U.S. EPA’s On-Scene Coordinator. A draft
version of the summary report will be generated within 2 weeks after conclusion of the

project.

The progress reports will include a brief summary of field activities performed during the
preceding week. Any problems encountered and the corrective action taken will also be
discussed. Analytical results will be summarized in a tabular format. After the analytical
results from the initial period of sampling are received, and for every round thereafter,
progress reports will contain resuits of the statistical analyses described in Section 3.3.

The summary report will include a description of field activities, tabular summary of
analytical results, results of the data validation, statistical analyses, a diagram showing
locations of air samplers and the complete analytical data package. The draft version will
be submitted for U.S. EPA review and comment, after which it will be finalized.
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U.S. EPA’s SAMPLING GUIDANCE FOR
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(Chapters 2 and 3)



2. SAMPLING .PROCEDURES

2.1 Basic Sampling Guidelines

Overview. The purpose of the field sampling procedures described in this section
is to estimate the overall concentration of PCBs, rather than to idendfy “hot spots™ with high
concentrations. Thus the sampling methods described here are intended to produce representative
samples of fluff, since this material is generally considered to be the most likely to contain PCBs,
if they are present at all.

Fluff is often stored in piles on the shredder site before being shipped to a landfill
for disposal. We will differentiate between stored fluff, which is stored in piles at the shredder
site, and fresh fluff, which is produced at the site while sarnpling is being done. In particular, we
will describe different sampling procedures for stored and fresh fluff. The former may consist of
very large piles which are difficult to access, while the latter is being conunuously produced and is
generally easier to sample. : ST

In collecting samples, care should be taken to minimize the disruption of the normal
operations of the shredder. This is important not only from the standpoint of maintaining good
relations with the shredder operator, but also because the samples collected should, to the greatest
extent possible, reflect the normal output of the shredder. If shredding procedures are altered in’
order to collect samples, the data collected may not reflect the usual PCB content (if any) of thc
shredder output streams.

How Large Should Samples Be? The materials present in fluff are very
heterogeneous, and sarmples must be reladvely large in volume to get a good cross-section of the
types of materials present. In most cases, we suggest taking individual samples of about one
gallon in size. Many of the sampling procedures we recommend require combining several
samples of which each is one-half to one gallon in size. In any case, we recommend that the total
volume of fluff collected at a site be at least five gallons.! '

Duration of the Sampling Period. When sampling from the stream of fresh fluff
as it is being produced, the duration of the sampling period is an imporant consideration. Samples

! This recommendation is based on techniques for sampling heterogeneous materials presented in a seminar uded
“Sampling Methodologies for Monitoring the Eavironment™ by Pierre Gy and Francis Pitard Sampling Consultants.

~7-



may be collected only once during a visit, once each half-hour for several hours, or once each half-
hour for an entire day. The longer the duration of the sampling period, the greater the likelihood of
obtaining a representative sample of shredder output, since it is more likely that the materials
shredded will be representative over a longer period. It is difficult to give fixed guidelines on how
long to collect samples, but, in general, we suggest collecting samples of fresh shredder output
cach half-hour for a period of at least eight hours, or one working day. In any case, the general
operating procedures followed at the shredder should be considered in deciding how long to make
the sampling period and how frequently to collect samples. For example, if an operator runs white
goods in the moming and automobiles in the aftemoon, samples should be taken of each.

When different types of materials are recycled, the PCB content of the samples may
vary considerably. Thus, regardless of the duration of the sampling period and the number of
samples collected, the results of one day’s sampling cannot be extrapolated to any other day unless
the materials that are recycled on the two days are similar. Because of the variability in the
materials shredded, high or low concentradons of PCBs may be found at one visit but not on a
subsequent visit. Because of this fact, it is important that the samples collected at a site are as

representative as possible of the usual activites of the shredding operation.

Collecting Representative Samples. The basic technique that we recommend
for collecting samples requires two steps. First, a square, two-dimensional grid is superimposed
over the material that is to be sampled, as shown in Figure 2. Stretching strings across the material
is an efficient way of constructing the grid; the cells should be approximately equal in area.” Next,
samples should be taken from each cell in the grid and combined. This type of sampling is called
grid sampling. It may be applied in sampling cither fresh or stored fluff. The purpose of grid
sampling is to obtain a sample that is spread throughout the material that is being sampled. Larger
grids (e.g., four squares on each side) may be used, but a three-by-three grid is generally sufficient
for this purpose. ' C

When sampling material that is spread out in a grid, it is important w dig down into
the material 1o the bortom . Finer particles will settle down and samples that are simply grabbed off
the 1op will not be representadve. -

In order to collect more than one grid sample, use replicated grid sampling. Using
this procedure, multiple samples are taken from each cell and combined in separate buckets, as
iilustrated in Figure 3. Each bucket is analyzed as an independent sample of material.



Grid superimposed over
material to be sampled
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Take samples from the approximate o .':

centers of squares in the grid.

Figure 2. Illustration of grid sampling
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Figure 3. Replicated grid sampling

-10-

Bucket 2
(9 samples)

Bucket 3 Bucket 4
(9 samples) (9 samples)




In some cases, grid sampling is not a practical option. For example, when
sampling from large piles of fluff, it will be necessary to collect salnplcs from various points in the
pile without formally creatng a grid. Detailed descriptions of how to sample stored fluff will be
discussed below.

Sampling Over Time. When samples are collected from freshly produced fluff,
samples rust be collected at different times; for example, sampling might be done each half-hour
over a 4- or 8-hour period. Figure 4 illustrates the basic technique for sampling over time. Herea
separate grid sample is taken at each point in time, with each time period represented by a different
bucket. Each bucket may consist of 1 gallon or more, but only one bucket per time period should
be collected. If three samples are required, then samples should be collected at three different time
periods (e.g., every 2 hours for a 6-hour period). If more samples are required, then either more
time periods must be sampled (e.g., every hour for a 6-hour period) or samples must be collected
for a longer duradon (e.g., every 2 hours for a 12-hour period).

How Many Samples Should Be Collected? The number of samples that need
to be collected depends on the accuracy required. As we will see in more detail later, about 10-20
samples should be sufficient for most purposes. For example, in sampling over time, 16 samples
could be taken at half-hour intervals over the course of an 8-hour work day. These samples can be
combined, using the technique of compositing which will be discussed later in Section 32,0
reduce laboratory costs. Of course, fewer samples can be taken but at the risk of greater error. In
Section 4, we will discuss the trade-offs between sample sizes and the reliability of conclusions.

What Equipment Should be Used? Because of the size and heterogeneity of
materials that are produced at shredder sites, conventional core-sampling tools are usually of little
use. Front-end loaders and backhoes may be useful for transporting and arranging materials,
particularly if large amounts of fluff are involved. Similarly, trowels, rakes and shovels may be
useful for smaller amounts of fluff. Because of the difficulty in manipulating fluff, it may be
necessary to pick it up by hand and place “grab samples” manually in gallon containers. If
available, a rotating gravity tumbler drum (RGTD) may be useful for mixing samples.

~11-
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Cleaning Equipment and Handling Samples. Whatever equipment is used, it
must be clean in order to avoid contaminating the samples that are collected. Furthermore,
equipment should be cleaned regularly, preferably after each sample is taken. To clean shovels,
hoes, buckets, containers, and other equipment, soak them in dilute (20%) nitric acid and then
rinse them three times, first with deionized water, then acetone, and finally hexane. Altcmaﬁvely,
steam cleaning can be used; if the steam condensate is free of PCBs, it can be disposed of easily.
By comparison, disposal of solvents is always expeasive.

If equipment is not cleaned, samples can become cross-contaminated. Cross-
contamination occurs when PCBs from a sample that is contaminated are transmitted to a second
sample which was nor previously contaminated. This problem can occur when materials are not
handled carefully and one sample leaks into another, or when equipment is not cleaned and a
residue of PCBs builds up and is transmitted to multiple samples.

Besides keeping equipment clean, it is important to handle samples carefully. All
samples should be clearly labelled, indicating the 1ime, date and location. Samples should be

stored in clean, sturdy containers. If samples are handled manually, gloves should be changed_
after collecting each sample.

Cama

Clearly, the cleaning of equipment can be cumbersome; moreover, it wxll be
impractical in most circumstances to clean large equipment, such as backhoes. However, small
equipment and containers should be cleaned as often as possible. While the risk may be small, itis
in the best interests of both the shredder and environmeatal agencies that sarples be as free as
possible from cross-contamination. Cross-contamination can lead to erroneous conclusions about
the level of toxic substances in the media. For example, stored fluff may be contaminated by fresh
output, leading to the erroneous belief that the stored material may not be deposited in a sanitary
landfill. Cross-contamination is especially serious when it occurs with samples from different
sites, since questions of liability may be involved. |

2.2 Sampling Fluff
General Guidelines. As described earlier, fluff is gencrated as a waste product
which is separated from recyclable metals after the shredding operation. First, ferrous and

nonferrous materials are separated using magnetic devices, and then fluff is separated from the
metals either by using cyclone blowers or by washing with water, most commonly the formcr

13-



Fluff may -cither pile up below the cyclone separator or it may.be removed to storage piles using
conveyor belts.

There are generally three sources of fluff at a shredder site. First, fresh fluff is
continuously being produced during the shredder operatdon. Second, there may be piles of stored
fluff, although most shredder operators regularly ship fluff to avoid wasting storage space. Third,
some fluff, which we will call spillover, is likely to have piled up around conveyor belts and other
equipment. Although the basic sampling procedures are similar, we will give directions for
sampling each form of fluff separately.

Fresh Fluff: Front-End Loader Assisted. We will describe two methods for
sampling fresh fluff, the first of which involves the use of a front-end loader. This mcthod is
preferred for reasons of safety, sampling consistency, and minimal facility interruption. e

Briefly, the front-end loader method involves (1) collecting the fluff in the front-end
loader bucket as it is produced, (2) spreading the collected fluff out on the ground, and (3) ta.hxfg
samples from the fluff after it has been spread out on the ground. In order to use this method, you
will need a front-end loader, which should have a safety cab and should be used only by an
experienced operator. You will also need a clean space of ground on which to spread out the fluff.

In some cases, it may be necessary to arrange with the operator to start and stop the shreddcr at
appropriate intervals. T

First, the front-end loader bucket should be positioned under the mouth of the
cyclone (or the end of the conveyor belt, depending on which is used) during shredding to collect
the fluff. The shredder should run until the bucket is full, typically about 3 minutes, or the
equivalent of about two automobiles. (Note: If large objects are being shredded, it is wcfm§ié ]
process the entire object, rather than part of it.) After the shredder has stopped, move the ﬁ'ont-cnd
loader to an open, clean area for spreading the fluff. This area should be about 10 feet square, ‘o
large enough that the contents of the front-end loader can be spread evenly to a depth of about 1
foot. A

Second, have the front-end loader operator spread the collected fluff on the ground
in a square area to an even depth of about 1 foot, using the back of the bucket. Divide the square
into nine roughly equal subsections, as shown in Figure 2. Take one-half gallon of material from
the approximate center of each subsection, using a shovel and digging down into the material;
combine the samples in the S-gallon bucket. Smaller samples may be collected on a ta.rpauhn

~14-



placed under the cyclone or conveyor, moved to a clear area and then spread with a rake. for
small samples, four roughly equal subsections may be used, with a half-gallon being selected from
the center of each one.

At some sites, the fluff stream is fed continuously into rolloff boxes which can
contain up to 20 cubic yards of material. In order to collect samples of fluff at these sites, the
boxes must be pulled away from the output sweam, which can then be collected using a front-end
loader as described above.

Fresh Fluff Sampling Without a Front-End Loader. Armrange for the operator
to shut down the line after shredding material for about 3 minutes. Take five one-gallon samples
as follows. First, take four one-gallon samples by systemadcally sampling at four equidistant
points around the perimeter of the pile, approximately 1 foot above the ground. Dig about 18
inches into the pile horizontally, or, depending on the size of the pile, far enough to obtain layers
of fluff deposited at different times. Take the fifth sarnple from the center of the pile, digging
down about a foot into the pile.

Stored Fluff. It is much more difficult to obtain representative samples fr;m
stored piles of fluff, but such samples are potentially more useful because they may be more
representatve of the normal output of the shredder. (We will assume that the stored pile to be
sampled is large; small piles can be raked into a square shape, divided into nine roughly equal
subsections, and sampled as described above for fresh fluff.) In collecting samples from stored
piles of fluff, the objective is to obtain samples of the oldest fluff, the deepest fluff, and two
samples of swface fluff. If a large pile of new fluff has been stored next to a smaller pile of old
fluff, then the deepest fluff may not be the oldest. However, if the oldest fluff is also the deepest,
take a sample half-way between the bottom and the surface in place of the deepest fluff. The
procedures described below, which are illustrated in Figure 5, will provide a total of 20 one-gallon
samples. To prevent cross-contamination between samples, collect one five-gallon bucket at a
“time.

First, take five one-gallon samples of surface fluff from the edge of the pile, at

cqual distances around the pile, one foot off the ground. Dig straight into the surface, including
the actual surface material in the sample.
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Second, use heavy moving equipment (such as a front-end loader) to cut five
notches in the pile for the other samples, as shown in Figure 4. These notches should be located at
equal distances along the perimeter of the pile, if possible. From each notch, take a one-gallon
sample from the fluff that is deepest down in the pile. Some care may be required to get a sample
of the deepest fluff in the notch, since fluff from the surface may fall down into the notch. One
approach would be to have the operator remove upper layers of the pile before cutting the notch; it
might also help to take the sample from the center of the notch, rather than the sides where material
is more likely to fall into the notch. In making notches and collecting samples, remember that
safety is a paramount consideration. Do not cut notches deeper than five feet in height. "Proceed
with caution at all times.

Third, collect five one-gallon samples of the oldest fluff. You will have to ask the
shredder operator which fluff is the oldest. It may be a particular area of the fluff pile, or it may be
the deepest layer. If it is not known which fluff is the oldest, then take a one-gallon sample from a
point mid-way between the bottorn of the pile and the surface in each of the notches.

Finally, collect five one-gallon samples of fluff from the surface of the pile at points
near the center of the pile. The notches may provide easy access to poiats near the center of the
pile. '

As noted above, this procedure will result in 20 samples. After reviewing
Section 4, which discusses analyzing the samples, you may decide that more samples are needed.
The number of samples may be increased by taking more samples at cach of the steps described
above. For example, if six samples are taken from the perimeter, six notches are cut, etc., six
samples of the deepest fluff are taken, and so forth, there will be 24 samples.

Spillover. During normal shredding operadons, fluff will pile up along conveyor
belts and cyclone separators. We will refer to this fluff as spillover. Spillover tends to consist of
smaller particles, sometimes called "fines”. Because these “fines™ are suspected of being more
susceptible to PCB contamination, you may want to take some samples of this material.

Inspect the area along the conveyor belt for spillover. Take five one-gallon samples
of any spillover material along the conveyor belt at approximately equal distances. Mix these five
one-gallon samples into one five-gallon bucket. If desired, repeat this procedure to fill additional
buckets. In some cases, the pattern of spillover may not be regular enough to use this strategy. If
necessary, identify the areas where spillover exists and take a one-gallon sample (or more) from
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each location to achieve one five-gallon sample (or more) that is representative of the spillover
material. ' REN-D IS SN

te 4w

2.3 Quality Assurance

The Necessity for Quality Assurance. There are many soixit‘::és":éf':aﬁf in
evaluating contamination by PCBs or other substances. First, since we are selcétixii' s;mplcs of
material to analyze, there is sampling error, which is due to the fact that not all of the material is
being analyzed and thus there is variability in the results from one sample to another. (Please note
that sampling “error” is a statistical term which reflects the natural variation that exists from one
sample to another. This term does nor imply any “crror” on the part of those collecting the
samples!) Second, there is analyfical error, which results from the difficulty of accurately
identifying and quantifying the substances present in a given sample of material, Third, there is the
possibility of errors through cross-contamination, which results from PCBs (or other substances)
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any PCBs. Empty containers, such as buckets, should be taken to the site, opened for the duration
of the time that sampling is done, and then closed and taken to the laboratory, where wipe samples
can be taken and analyzed. This procedure will indicate whether containers were contaminated
either before data collection or through improper handling. The use of field blanks helps protect
the operator by indicating when samples are being collected improperly and possibly giving
incorrect findings.

Duplicate Analyses. As a general practice, at least 10% of the samples selected
should be analyzed in duplicate, meaning that the same sample (or parts of it) should be analyzed
twice. In particular, if one sample has an extremely high concenaation of PCBs relative ._tg,g‘th_q'
samples, replicates should be analyzed for verification; Section 3 will discuss how replicates are
- formed. Preliminary studies suggest that laboratory or analytical error for the procedures described
in this manual are, on average, about 30% of the estimated PCB level, ranging from 5% tq}p%
procedures. " ‘ lsevad g

ciisoles o0
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3. PREPARATION FOR ANALYSIS

3.1 Preparing Fluff Samples for Laboratory Analysis

Overview. After samples are collected in the field, they must be prepared for
laboratory analysis. Because of the extreme heterogeneity in some of these materials, one part of
the sample can give an estimate which is not representative of the whole. In this section we will
discuss procedures for splitting the collected samples into several replicates so that each replicate is
representative of the original sample, containing the same components in approximately the same
proportions. One or more of these replicates can then be analyzed to test for PCB contamination.
The reason for creating such replicates is, first, to reduce the amount of material that is actually
subjected to laboratory analysis, and, second, to create backup replicates for retesting if this
becomes necessary. Altogether, at least five gallons of material should be prepared for analysis,
with about 400-500 grams of this material actually undergoing analysis. In Section 3.2, we w111
discuss compositing, a technique for combining samples to reduce laboratory costs. ST

Step 1: Weigh the Fluff Sample. Determine the weight of the entire fluff
sample. Since 400-500 grams of fluff are required for each replicate, weighing will indicate what
fraction of each bucket of material will comprise a replicate. Generally, a five-gallon bucket of
material will produce about eight replicates. However, if the weight of your fluff sample is
substantially smaller than 3,200 grams or larger than 4,000 grams, then divide the weight of the
sample by 450 to determine the number of replicates.

Step 2: Sort Qut Large Pieces of Material. Pour the contents of the bucket
onto a 9.5 mm screen above a laboratory tray or table with a nonabsorbent surface. Picces that do
not pass through the screen should be cut into pieces or milled until they are small enough to pass
through the screen and then mixed into the sample. Larger pieces of material (metal, atypical wire,
hard plastics) that cannot be cut with shears should be segregated. Smaller pieces of wire or other
solid material that are distributed uniformly throughout the sample should remain with the sample.

Step 3: Divide Material into Replicates. Uniformly distribute the fluff which
remains over the tray or table. This material will vary in composition, and dense granular materials
(¢.g., dirt, pulverized metal, plastics, glass, ceramics, etc.) will tend to settle below lighter
material, such as shredded fabric and foam rubber. Care must be taken to ensure that these
components of the fluff are uniformly distributed throughout the tray.
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Using the information on the total weight of €ach sample, divide the fluff on the
table into approximately equal parts, with the number of parts being equal to the number of
replicates to be obtained. In most cases, you will divide the material on the table into eight roughly
equal parts to form eight replicates. :

Step 4: Cut Large Pieces and Distribute Among Replicates. In Step 2, large
picces that could not be easily cut were removed and set aside. Now cut these pieces with either tin
snips or a hack saw, assuming that the materials can be cut using one of these tools, and distribute
the pieces of the material equally among the replicates. If both cutting methods fail, the material
should be analyzed separately, and any detected PCB levels should be prorated based on the
number of replicates, the weight of the replicate, and the weight of the material. For example,
suppose that eight replicates are produced, each weighing about 450 grams, and a large piece of
material, weighing about S0 grams, cannot be cut. If the piece of material is analyzed and shown
to have a PCB level of 30 ppm, then the revised PCB level for any replicate that is a.nalﬁed should
be calculated as

3030 + (chlicatc PCBs)(450)

. 8
Revised PCB Level =
B0 4 (450)

Step 5: Place Replicates in Containers. Place each replicate in a container.
Seal, label and number the container so that both the replicate number and original bucket number
are included (e.g., Replicate #2 of 4 from Bucket #12).

3.2 Compositing

Because of the expense of analyzing samples at the laboratory, equal sized parts of
two or more different samples are sometimes mixed together and sent to the laboratory for analysis
as if the mixture were only one sample. Samples can also be composited after the preparatory
steps described in Section 3.1; this method is prefereable to compositing in the field, although it
may be less cost effective. We will refer to the mixed sample as a composite sample (or simply a
composite) and to the parts that were mixed together as subsamples. This procedure is illustrated
in Figure 6. Bacause the subsamples have been mixed, the concentration of PCBs or other toxic
substances in the composite sample should be roughly equal to the average of the concentrations
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that would have been obtained by analyzing the subsamples individually, even though the
conceatrations in the subsamples may vary substantially due to the heterogeneous nature of fluff.
Assuming that laboratory errors are not large compared with sampling error — which is almost
always the case when analyzing samples of fluff — compositing effectively reduces the cost of
laboratory analysis while maintaining about the same level of accuracy as if the samples had been
analyzed individually.

When forming composite samples, several general rules should be followed.
First, mix each sample thoroughly before compositing. Second, divide each sample into three or
four parts, or subsamples. All the subsamples must be of roughly equal size. One simple method
for dividing the sample is to spread the sample out on a clean area and split it into two, then four,
equal parts. Another method is to take scoops of the material and put the first scoop in the first
subsample, the second scoop in the second subsample, the third in the third subsample, and so on,
repeating the process until the material is exhausted. Finally, take one subsample from each of the
samples and combine them to make up the composite sample. Mix the composite sample
thoroughly.

If the samples are from differeat sites or different parts of a single shredder (e.g.,
stored and fresh fluff), then use only one subsample — not the entire sample — for compositing. If
large concentrations of toxic substances are found, it may be desirable to analyze part of each

sample separately.

Throughout the next section we will discuss the effects of oompésiting on various
analytical procedures. While compositing is normally considered to involve two or more
subsamples, it is preferable for simplicity in presenting tables to speak of composite samples which
consist of one or more subsamples. For example, if four samples of fresh fluff are taken over a
period of 4 hours (as described in Section 2.2), these samples might be analyzed as one composite
of four subsamples, two composites of two subsamples each, or as four “composites” of one
subsample each. ’ '
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1.0 SITE BACKGROUND

The site is located in the City of Chicago which is located in
Cook County in the State of IL. The nearest residents are located
within 10.0 meters to the south.

It is a scrap metal recycling site on 2.7 acres which is still
active. The site began operation in 1987. The site has been
operating for approximately 7 years.

The following remedial units are present at the site: waste
piles, and storage areas.

The following types of materials were handled at the site:
inorganics, and polychlorinated biphenyls.

The contaminants of concern are:

Contaminant Concentration Range
PCB'S 0-1,700 PPM
LEAD 0-30,000 PPM

The volumes of contaminated materials to be addressed are: PCB'S
and lead contaminated soils approximating 3,500 cubic yards.

The suspected contamination is a result of: past activities at
the site.

The physical/chemical threat to the population at risk is: direct
contact and wind blown contaminated particulates with PCB'S and
heavy metals,

The following sampling constraints have been identified: the site
being still active poses constraints on sampling.

The following additional information is known about the site: the
site has been in operation from about 1920. Operations included
salvaging metal from motors etc, and shredding metal.

The basis of the site information is: site assessment report for
Standard Scrap Metal by ECOLOGY & ENVIRONMENT, INC.

The current stage/phase of the project is: Cleanup Attainment.



2.0 DATA USE OBJECTIVES

The following data quality objectives will be applied to this
project:

Program Area Sampling Objective Data Type
Removal Identification of hot spots S/C
Removal Verification of cleanup S/C/D
Removal Extent of contamination S/C

The required confidence level is 95% for screening data (S), 95%
for confirmatory data (C), and 95% for definitive (D) data.

The rational for confidence levels less than 95% is: not
applicable

The data will be evaluated against Federal Regulatory Levels. The
RCRA regulatory limit is 5.0 mg/kg for lead utilizing the Total
Characteristic Leachate Procedure, and for total lead criteria,
OSWER Directive #9355.4-02 for soil lead cleanup level of 500 ppm
will be used. PCBs will be evaluated against Toxic Substance
Control Act (TSCA) clean-up criteria of 10 ppmn.

3.0 SAMPLING DESIGN
The following remedial units will be sampled as indicated.

Program Area Matrix Parameter
Remedial Unit Sampling Objective

- e ————————-—— e ——— G P D EE WD e S R - - . - D PR W e N S - -

Storage areas Removal/Extent of Soil Heavy Metals,
contamination PCBs

waste pile Removal/Identification Soil Heavy Metal
of hot spots Content

Sampling Designs:

Storage Areas, Removal/Extent of contamination, Soil, Metals

The Systematic Random sampling approach will be implemented to
define the areal and vertical extent of contamination (EOC).
Samples will be collected from the following locations and
depths/areas: sample locations based on a 25 feet by 25 feet grid
labelled A thru Q, and 1 thru 20 (Sample location grid map).
Samples will be collected from 0-1 foot interval, 1-2 foot
interval, 2-3 foot interval and 3-4 foot intervals before
excavation. The EOC study will also enable to determine the
volume of contaminated soil. on site can be estimated. The
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beginning of the grid will be the north west corner of the site.
Grids will be labelled A thru Q going south and 1 thru 20 going
east. Each point on the grid will be field screened/sampled for
PCBs and metals. PCB screening will be accomplished by analysis
with ENSYS kits or by analysis at E & E warehouse using a gas
chromatography. Stock pile samples will be composited as follows:
10 - 15 point compositing will be done.

Waste Pile, Removal/Identification of hot spots, Soil, Heavy
Metal Content and PCBs

The Systematic Grid sampling approach will be implemented.
Confirmation samples will be collected from the following
locations and depths/areas: AT 25 FEET GRID NODES.

Samples will be composited as follows:

After excavation, confirmation sampling will be done by taking
five samples within each grid (one from each corner and one from
center) and compositing it for analysis in a commercial
laboratory and/or in E & E warehouse. Duplicates of these five
individual samples will be kept on site for future analysis if
needed.

Background samples will be collected from the following locations
if needed: LOCAL BALL PARK ON 55TH STREET.

Table 1, Sampling Summary, identifies the number of field samples
and QA/QC samples to be collected.

4.0 SAMPLING AND ANALYSIS

Table 2, Sampling Requirements Summary, contains information
pertinent to sampling, such as the sample container types and the
quantity of sample to be collected at each sampling location, the
preservation method to be used, and the sample holding times
(based on the parameter being analyzed for and the matrix). For
the air matrix, this table identifies the sample flow rate rather
than sample containers and the volume to be collected rather than
the preservative.

The following sampling equipment/media will be used to obtain
environmental samples from the respective matrix:

Parameter/Matrix  Equipment/Media  Fabrication Dedicated
Heavy Metal Backhoe carbon steel N
Content/Soil

Decontamination Steps

1. Physical removal

2. Non-phosphate detergent wash

3. Potable water rinse

4., Air dry



Parameter/Matrix

Heavy Metal
Content/Soil

Heavy Metal
Content/Soil

Heavy Metal
Content/Soil

Heavy Metal
Content/Air

PCBs/Soil

PCBs/Soil

Fabrication

carbon steel N

Equipment/Media

Decontamination Steps

1. Physical removal

2. Non-phosphate detergent wash
3. Potable water rinse

4. Air dry

Shovel carbon steel N

Decontamination Steps

Physical removal
Non-phosphate detergent wash
Potable water rinse

Air dry

RN

Bucket Auger carbon steel N

Decontamination Steps

1. Physical removal

2. Non-phosphate detergent wash
3. Potable water rinse
4.

Air dry
Gillian pumps, High VOLs glass/filter
Decontamination Steps
1. Physical removal
2. Potable water rinse
3. Air dry
Auger carbon steel N

Decontamination Steps
1. Physical removal
2. Non-phosphate detergent wash
3. Potable water rinse
4. Air dry
Backhoe carbon steel N
Decontamination Steps
1. Physical removal
2. Non-phosphate detergent wash
3. Potable water rinse
4. Air dry

4
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Parameter/Matrix Equipment/Media Fabrication Dedicated

PCBs/Soil Bucket Auger carbon steel N

Decontamination Steps

1. Physical removal
2. Non-phosphate detergent wash
3. Potable water rinse
4. Air dry
PCBs/Soil Scoop carbon steel N

Decontamination Steps

1. Physical removal
2. Non-phosphate detergent wash
3. Potable water rinse
4. Air dry
PCBs/Soil Shovel carbon steel N

Decontamination Steps

1. Physical removal
2. Non-phosphate detergent wash
3. Potable water rinse
4. Air dry
PCBs/Air Gillian Pumps, High VOLs glass/filter Y

Decontamination Steps
1. Physical removal
2. Non-phosphate detergent wash

Table 3, Analytical Summary, contains the action levels, required
detection limits, analytical method/instrument references, and
the associated required data type designation.

5.0 STANDARD OPERATING PROCEDURES
5.1 Sampling SOPs

The following sampling SOPs will be implemented for
this project. These are typically applicable
procedures which may be varied or changed as required,
dependent upon site conditions, equipment limitations
imposed by the procedure. 1In all instances, the
ultimate procedures employed should be documented and
associated with the final project deliverables.

General Field Sampling Guidelines (#2001)



Sampling is the selection of a representative portion
of a larger population, universe, or body. Through
examination of a sample, the characteristics of the
larger body from which the sample was drawn can be
inferred. 1In this manner, sampling can be a valuable
tool for determining the presence, type, and extent of
contamination by hazardous substances in the
environment.

The primary objective of all sampling activities is to
characterize a waste site accurately so that its impact
on human health and the environment can be properly
evaluated. It is only through sampling and analysis
that site hazards can be measured and the job of
cleanup and restoration can be accomplished effectively
with minimal risk. The sampling itself must be
conducted so that every sample collected retains its
original physical form and chemical composition. 1In
this way, sample integrity is insured, quality
assurance standards are maintained, and the sample can
accurately represent the larger body of material under
investigation.

The extent to which valid inferences can be drawn from
a sample depends on the degree to which the sampling
effort conforms to the project's objectives. For
example, as few as one sample may produce adequate,
technically valid data to address the project's
objectives. Meeting the project's objectives requires
thorough planning of sampling activities, and
implementation of the most appropriate sam